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Outline -- About this talk

* Potential benefits of TROPICS data on tropical cyclone
research and applications

o Temperature and moisture profiles

o Precipitation

o Satellite radiances

* Qutstanding issues in data assimilation

o Data quality

o Bias correction

o Spatial and temporal distribution: Thinning vs. Super-obs
o Data assimilation strategies

* Some practical recommendations
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f TMI rainfall rates with 4DVAR

imilation o
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Impact of GPM Microwave Imager (GMI) clear-sky
radiances on hurricane forecasts

Without GMI With GMI
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Impact of GPM Microwave Imager (GMI) clear-sky
radiances on hurricane forecasts

(a) 0000 UTC, and (b) 0600 UTC 2 October.
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Temperature and moisture profiles

Enhanced upper level warming

StUdying the formation of with data assimilation
Typhoon Nuri (2008) oo o
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Impacts of data quality control and bias correction -- assimilation of
retrieved data products - (with early AIRS T and Q profiles)
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Quality Control and Bias Correction. -- Satellite radiances. (GMI)
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Quality Control and Bias Correction. -- Satellite radiances (GMI)
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Direct Assimilation of Radiances vs. Assimilation of Retrievals

* Operational centers mostly assimilate satellite radiances, although
a few satellite derived products (AMVs) are assimilated at the same time.

* Research community assimilates both satellite radiances and retrievals
for applications

- Retrieved products provide direct quantities for needed variables to
understand hurricane intensity and structure changes

- Provide direct quantities for data assimilation — perhaps with more
information contents regarding the targeted research objectives

- Avoid to dealing with the cloud and precipitation contamination,
although the quality of the retrieved products need to be treated

properly
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Data thinning vs. superobs.

(a) MW Sensors Overpasses: 2016092718 (b) MW Sensors Overpasses: 2016092812 (C) MW Sensors Overpasses: 2016092818
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- Resolution, spatial and temporal distribution of existing and planned
data should be considered
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Forecast impact of CYGNSS data: thinning vs. superobs
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Some practical considerations/recommendations

* Radiances data will be the primary source for operational data
assimilation. An efficient forward model should be available to facilitate
the effort.

* Retrieved data products (temperature/moisture profiles, precipitation,
etc.) provide the useful source for studying hurricane structure and
intensity changes, as well as model validation and data assimilation.
Therefore, data quality flags, error ranges, and biases should be well
specified during the Cal/Val.

* The representativeness is of particular importance for spatially coarse-
resolution data; High temporal frequency add values for all applications.

* Proper data assimilation methods/strategies should be developed for best
utilizing the data.
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